The adsorption of dopamine on gold and its interactions with iron(III) ions studied by microcantilevers.
The adsorption of dopamine (DA) molecules on gold and their interactions with Fe3+ were studied by a microcantilever in a flow cell. The microcantilever bent toward the Au side with the adsorption of DA due to the change of surface stress induced by the intermolecular hydrogen bonds of DA or the charge transfer effect between adsorbates and the substrate. The interaction process between DA adsorbates and Fe3+ was revealed by the deflection curves of microcantilever. As indicated by the appearance of a variation during the decline of curves, two steps were observed in the curve at relative high concentrations of Fe3+. In this case, Fe3+ reacted with DA molecules only in the outer layers and the complexes removed with solution. Then Fe3+ reacted further with DA molecules forming the surface complex in the first layer next to the gold. At this stage, the stability of surface complexes was time dependent, i.e., unstable initially and stable finally. This may be due to the surface complexes change from mono-dentate to bi-dentate complexes. In another case, i.e., at relative low concentration of Fe3+, only the first step was observed as indicated by the absence of a variation. X-ray photoelectron spectroscopy (XPS) and cycling voltammetry (CV) results provided complementary evidence for the result of microcantilever and proposal. As low as 5 x 10(-10) M Fe3+ was detected by DA modified microcantilever with a good selectivity over other common metal ions.